Sensitive detection of human adenovirus from small volume of primary wastewater samples by quantitative PCR.
An accurate quantitative detection of enteric viruses from the primary wastewater requires, sample concentration followed by extraction of nucleic acid with high purity. A highly efficient and sensitive method was developed for the concentration and quantitative detection of human adenovirus (HAdv) from wastewater samples. The two-step method which combines concentration of virus from 10 mL sample with centrifugal filters followed by extraction and purification of DNA with commercially available nucleic acid extraction kit resulted in high purity DNA for downstream quantitative PCR (qPCR). The results obtained on analytical sensitivities of five commercial nucleic acid extraction kits show that they differ in their ability for DNA yield and purity. Nevertheless, despite variable analytical sensitivities extracted nucleic acid was found to be relatively PCR inhibition free. The genomic copy numbers of HAdv detected from the same concentrated wastewater sample were significantly higher (P<0.01) when Qiagen Blood and Tissue kit (1.54×10(6) L(-1)) was used as compared to Mo-Bio PowerSoil kit (5.30×10(5) L(-1)) which suggests that the nucleic acid extraction kit can influence the sensitivity of qPCR assays. The method developed in this study is simple, rapid, sensitive, and can be applicable for the qPCR detection of adenovirus and other DNA virus in wastewater.